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Introduction

Recently, in conmection with the use of silicon atd its alloys in the prep-
srations of many different types of detectors, semiconductor smplifiers, and
photoresistances, great ‘interest has been shown in the physical propeziies of,
silicon, particularly its électrical properties. Informaticn in the literature
on. the ‘electrical properties of- silicon is fraguentary and frequently contxs-
dictory. 'Therefore, it is thought expedient to outlime here:ths besic dsth -

" now known on silicom, maiily form the viewpoist of the moderw ‘theoty of the mg-
R - R .

ture of electrical propérties.in solids.
Nature of Electrical Conductivity in Silicon

. .Gives historical discussion of Seeman, Wilsom, Guden, Schulze's work on the
dependence of gilicon's specific Tesistance upon temperature.

Crystaliic gtructure of Silicon and Nature of lts Energy Zoues

Considers the i‘icitl';.of the forbidden zone:

iy e A (2 - £a)|tal.

where e is the electron charge, Z the atomic aumber, #,. che atomic distance facé
tor, n the totality of indexes of & given grain, 4 the lattice constant; and 8y

.ths’ lf;ructnrtl factor. Thus sW m»’”"‘e‘G »ev, .acconding* to foreigp. n?qrqce-.

Electrical Comductivity of Furs Silicom, ssd its Dependence on %

Comsiders the formulas: . o »
. o= by« exp(—BL/?) + Ao - exp(—E2/T)
vhere By = AWy/k ané Bp = AWp/k; wnd . s
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| OF = woewexp (-M¥i/AT) . .

Jhere o is the muber of local levels oft the sdaixtare, and i 1s the electmotd
mobility in the conduction zone, as ‘giyen in. the. litersimre. ' ' .
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Blectrical Conducti 1id’ Solutions of: con

Compares silicon splutlons containing sdmixtures of borom, phosph,t;m, alu+

minum, etc., reletive-to the \qonce.ntn:b‘;on of chaxrge carriers and quantity of: &d-

nixture, as given by Torrey snd Whitmer,

in 8ilicon il ures of

¢ % Comparss the following thermocouples: 81-Pb, B1i:B1, §1-8b, 8i-Te, Si-8e,
8i-b1c, 8i-pt, 8i-C, 51C-BE, 81 -constanten, from the date of Week and Ellis.

Practical Use
Zonsiders thermo-emf vergus T, and’ the .siaectra.l characteristics of. photore-

sistors obtaimed by the pyrolytic depogition of silicon om'pprcelain.

of Bilicon in Semicomductor Techniques
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